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Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a composite 
material, which allows a high flexibility in designing a conductive circuit and 
allows an easy formation of a conductive section having a fine pattern, without 
causing deterioration in an insulator. 

SOLUTION: The method of manufacturing the composite member comprises (1) 
a first process of forming on the Insulator 1 , a photosensitive composition layer 2 
containing a chemical which produces or erases ion exchange groups due to 
irradiation with light of wavelength 280 nm or higher, (2) a second process of 
exposing the photosensitive composition to exposure light of a wavelength 280 
nm or higher using a mask, to produce or erase the ion exchange groups in an 
exposed part 4, and (3) a third process of enabling metal ions or metals, to bond 
with a pattern of the ion exchange groups formed by the exposure, using a mask 
to form the conductive section. 
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/^(Nature, vol. 404, 53, 2000) 

i)m^Lx\^hi.ot£E:diii^mmi:m^x^mLtz 

[0076] t'-Xco««li3tc7)^Ptt;iiIg^^iRIS(k 
ft y/l-^r fc' LT ®ft,$ ^fzmz . t - X$r l^i L 
•C<'^M$^il.^fL®fttLT{iC»l;c(i'Y. A. Vl as 
ov^> (Adv. Mate r. 11. No. 2, 16 
5. 1999)-^S. A. Johnson A, (Scie 
nee Vol. 283. 963. 1 9 9 9 ) *^'$fi'S L 
X\^i,. 

[007 7] tfz. ffiSl|WT'S^L$<7)ftV^^tLMft2r^S 
nx hTf^^-ri. C: t *^fig=5:C: i: *><^ . ^tS^flgrgfO 
a«ft$ri§Mi: UTJgfR$ix:t.-J^y-?-^t'i7)^fL«ft 
^«^7L®ftt^ov^T«(?iJ;t»fS. H. P 
ai-k^>(Adv.Mater. 10. No. 13. 1 
045. 1998) ^S. A. Jenekhef>(Sc 
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ience Vo 1 . 28 3 . 3 7 2 , 1 9 9 9 ) 3!)«f8 
[0 0 78] =yV:f}Y)l'i:mm-ftikLXnii>tl 

^m.m9o%&.±. ^7Ls 1 0 0 nma-m^com. 

[ 0 0 7 9 ] !5rt5 . ^^^(Timmtfimvi&ox h x-m 

[ 0 0 8 0 ] s ummmmi)-(>m itz^'Hm 
«i, ^iimmmcom^immi'izbi}m^xhh. 

oT, ^ii(7)nma<7)m^mi:M:^^izti}fX'^ 

■2), mil£. A-B-CaC0h>j7'a-y^3--K'J-7-lC 

t5\>^XAti^l/cm^&ii^Bi:}mbxyt-ifiz:k^\,^ 

t<oim\^x. cmm^txAm'h^j:i§'iimt: 
mmti^-^i'Zi.i. Bffl*<^7Li*i«ffitciessixs. f 
<r>tzib. ^i\MW<r)-kwt Lxm.mi±%<m\L^^ 

\,zi.^X^-^\,zm'kLX\.^htz»). ii^<7)^M«Mw 

mmmm\ii^iiWxx\.^t. 
[0081] r^')-7-ii^^.-tm%wmt Lx\i^^zm 

^^tvf. Mi-tf^-'J -e-yu > HA<S^-rxhV-//U 
-«f»^^77 Na;K'Jv-*i7F-?-S ^'o^a^!?i^93i^i:>' 
U ^' offl^J-{i1«J&*« t, -> fc t, J; v\ 
[0082] 5 ^' nffl^i-MffiJtfT)*^^ 

ti, E:d:jmi.zwm:2-^(r>m^h^£h^'itmmmxh 
it^Gy r o i dmmi:mtL\>\ ttc. ^nm 

*5 3 0 ~ 7 0 %iOSH{ciSS ^tilZtt^XW 
[0083] t#<i>itS^?L«*<7)S7LS«. ffl^J-ilHSJi 

'>xMm-t&zti}^mxhh. ttz. zoUz^^j-? 
Xox. ^iim<n^iimmmthz.thx'^h. * 

U-7-co^XI,ims^Uz< VM 0 0 nmWicO^fLSSr 

tth^'Unm. mmmzm:thztif^x'^ 



[0084] i^jl^fi|ji*>4>#|!i$iXl.H(J:7C^fLm 
«. Z}JJ7C^?L«fliJSS:«fi!t-r«> 5 ^' a h'^t > Ottlrffi 
<7)lHllE^I(7)2^3fSi: 4^g(:0V^-ri^^^^,feMS§it$r t 

J1H(7) K ^ y<7)ff^E5|$ ( SE^i r <7)tMI:: *5 ^ ^'C -e 

[0085] 5 umwm.-h'i^m.mz i fisri^* 

[0086] n^mm^^^ii«mmi-thfzi^<r) 
ti<x^h, mz.i£. --K'j^u^-fy, r^"J/u^'i^'J 

T'JU-I-J^At'O^KUxXT'/l^, ,t"ijT5 K, .-}<"'r-f 
SH. ,ifijx— f/l', .ifyx-r/l'X/l/rhy^fiiijiW 

[0087] mmm^m<^m.t: ix^rimmm^i 

-7-)U. ;KiJ7iJW-h. ^j<^:l^^t^'Jx-f•y^xy^7^.y 
1, 2-^^m$)hK^iil . 4-i^^a<7).-K'J7':?i''X 

[0 088] ;K'J^S HA^^^^rS^tLKftJi, miim 
cr)Xo^j:^mXimt6Zbi}n'^h, t-f, .-KiJ-f S 

N^i:'<0^^fl?tt-ifJ-7-i:5rjg-&-ri>. Z<7m. 7'n 

[0089] mm<r>mmmAi}'t>it. >•/ ^' ^^i^ 
fztzL. ioonm&,±<o^ii^mf&-rhm-^izii. m 

5J-)K1t.-K y -r-^c^^J-^ ll»± 1 0 77 SK1U± t^j:hfz 
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2 0 0 1 -§E) 3 7 



[ 0 0 9 0 ] 1 . 2 -^-^S^'J y^=Jxy^ -t^ 

■fhztti^xth. 

[0091] 7=Jii)\^^t&mt LX\i. -m!mi^9 5 

t-hn-th. =5r*-T-t.2. 2-h';^ (4, 4-i/'-t- 

3, 3' , 4. 4' ( t-7'f-;l/>'N-7r^i/;<? 

^m^t\.x%>^mhtz}hm\^\^. 

'J-7-^(c«L-C0. l-2 0«*%. §<itCl-5fi 

[0093] LX\i. W;c{i't'x ( 4 -"Tl-'f 

5H7x::^;l/) h'X $ H7x- 

/U)x-r/l'. 2. 2' -h';^. [4- (A'7T5>'7x 
y^v-) 7X-/1'] 7•^y^•>'. 2. 2" -t';^[4- 
(>''?7TSy7xy^v') 7x-;H '^^■<f7yl':tD7' 

mm'^i>^^')'^-mznLxo. \-2oms.%x'h 

hZttmtLK. l~5fiS%T'*)i>C:i:*U0ift 

[0094]$^ ammmm0.^timizmi^R 



[0 09 5] St»iLl.^afiKc7)Ba]tLT<±. ;K'J (f 

it^'J a - ^^iVX^WWi):. c0i/'7'a y ^ ndf 'JT 
-25 h\^\iY 'J 7'D 7 ^' 3 '-K U , 7 
i:LT<7)2, 2-t'X(4, 4-^- t-7>/U>'^-^ 
dfv'i'^'O'v.df^yl^) 7'D-"?yJ>|>U{i:3, 3" . 4. 
4' -rh5 ( t-7'^;UA-7f^i/>I?;P,lt-;t/) '<•>- 
y7x/yS:. (t'-yPx^U-y) «tc*tL-ca* 
%t:-l-5%«!)nL:'ii<^*W'oixl>. ^c, 
LT 3 , 3' , 4, 4" -xh^ 

[0096] ^-f. «-^yv-g[(?);iy7Xii£^^.iajsi.:i 

fc-eixA^'*.!.. ^(TiA. 3, 3' , 4. 4' -rb7 
( t -7'-?-;u>'N'-:^^>';<?;P'i<-/U) '<:^y'7 x y 
fcv^T{i, h-ft hmmmA\.zii '>X y'J 

A)Vim.'th<nxnm-^xhh . 

[0 097] *r'J (h'ci;ux^uy) ^t.-KU^f-^M 

^ U Ml c7)i;-7'o -/ rj *r 'J -e-ife i ^^i h U 
7o ••/ 3 U , U ^ <nii 
yX^^^Wi'^l 0 5X:^+3Si;J:b^WS>''>Jti»^tC. St 

•5)Hc 5 7 ui^'ftmm.if^^'^t^hmz'i^^mjimz. 
& tmm- h t . m^m^zx ->xm^ t'^t < ^ 

■^<'omm^WM.^^x^\xvmim:-thzti,zi. 

S < ^ V ^ . d-- 'J y ^yU;< 'J U - N <7)ft:io 0 ic-t' y a 
[0098] -•KD<><f-;M^'^"J U~ h-^-''-K'J a -y ^ 

/ua-C'7 x::^/US*«M^$il7tSJ«'-K'J a - > f-zU;^^ 
'&Uzi.')^^Wmi^mh:ikifXth. ttahh. 
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h^t'fi. ^yy^^^!^W^m*^^tl't'tl3 5'C. 25'C 

-7'n tVM ^ 'J 1/- ^ , U n - T'^/M :? 'J W 
- b , J:y';K'J s -7'-?-;M :? 'J h**Wf> 

[0099] 2 -x-f yu'sdf i^/PS^o J: o ^cr/^^y^* 

J; I. WiJ 5 ixt: < V ^;±iT1±®^tT v ^ 

!>. Lt&'L^**'^, ^/v-c7)A*OL^$«0,i^*^a,, 
HfflttOiCT'iieiO^'J n - ^' ^"J I— h , ^ 

Us- y^/M ^ ^ U h . 
[0100] ffiV^;y7Xte?M?gJgfc ;9JSS?.*f(C J; 

U ^ V fi-uy^ii<:^J roe W>"5:ir2:ffl«'^'S C t ifiX' 

[01011 /SHcoB^at t-Cti^tcSiJISJi'^jrv^**. 
1 0 0 Gy~ 1 0 MGyc7)|Elli-iS^$tl|,; J: 

$^>(CJi:lKGy~lMGy. $<?>{ca* L<{il 
0KGy~2 0 0KGy{CiS^§nSC:t*Wt tl^^. 

u m[:XTWS.(nmmX'hMi , 20kV~2MV gS*? 
»^LV\ 4;r^. 10 0/xmUU:<07'f;l'A-^v\-;P:7c7) 
^}g{!|c^:i:t'(i5 0 0 k V~ 1 CMVSJgj&Sffi 

[0102] Bmm^'i'r^J:ot 1 . 2 -^^S;K'jr 

tt*^ f> wm&mzm v ^ ^ t ax v ^ 5 is» 

[0 10 3] U^L=Sr*^''p. *^%BH<?)1S-^«KiJV^T 



[01041 (^{z^ ifwm^^^-^un<r)m&-n'A 
#igs(c0i&#B^LTmBflt§. 

[0 105] <IS1> 

IS ( 1 ) : Sf, mmzii^M^yim&M^^r^-f 

2 S: , 11 1 ( a ) iiZTTs-fl 0 izim^ 1 tCJfMfl) . ^ 

[0106] ifeig* 1 mmij^Rr/w^-n\^vM'm 

^mm-h^-^i<z\i. wm^i'k^^^wt-^hz.k'.z 

[0107] immz'^hM-^mK<m&->^\nz\i\^x 

# '^tmz-th^^^W.&zi. 0 7t-y3E}itt«2r4 1 

[0108] iS3ttc J; 0 -f ^^xJ^ittSSr^lt-r & (H^ 
LTJis ( i ) SJtlcJ: "^M^y^W^^-M'^ht 

[ 0 1 0 9 ] S ^c, Sl^t J: 0-^ 7l->'3cJ!attS2:m*-t 
h^-^t LT{i, ( ii ) ll3tH?(C{i, 

[01101 fiSB<0 ( i) s (ii) tCfcV^T-f 

iX. -COOXa, -SOgXS, -P03X2S(X{± 

#ai, 2)KtC]S-r.|.AS^m. *3ctVr>-^:z'^Affi 
*»'^>jMtR$ fii) ) fci V - N H2 O H^A Won & . 

[ 0 1 1 1 ] (i ) . ( i i ) tCfoV^t , i!>im 

^H-f ^yt ^ :tyx}^^ff'S:v A^-tv^/-c*^M^ 
^a Uvil^'fTTyJcSittSkUTti. -coox 
-sOsX^absv^ti-POaXja^igUffi (fl 

t'j)«.^m-f3i-y3£«it^. j§7ciSt L/i^s#> I. t^ti^ 

[0 1 1 2 ] ^7t. Buaw^-fTf y3cmttSW';*)t 
t, , 7|<4'T'(7)'f 5j-yWg|^*»'^^i'>Jt P K a(fi*t7 . 
21-:lTS-M^l.t<7)*^'J;0»SLl'^. pKa(i*<7. 2 
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CO 1 1 3] *^BJco^lfcJ:t/l^2co®«fc:t3V^-c 
l>'ft:^?«lfc UT . 2 8 0 n mtLhcOjg^^^co^lWtc J: O 

[0114] 28 0nmUU:O«^«03LHPJtCJ:0'f^ 

hi) 



[0115] mz-Yv v^jv'jTvx^vimw-iWi^^f^ 

X;^>;U:^r-(7)ffiV^2 8 0 n mttitfOgfe^ftcO^i:'. 
V-^y-ZimzL. tJj:-?-3 0 0nmia±cOjtf[*J^t' 

mmitt^. ^(Tn-zib. mmijmzm<tx'm^-rh:i 

t i-'^^X'S) 0 . ^?L® i/- b :firi6Kc«a bxm 
^th^^j:i:^zmi,zmiX\'^& . 

[0116] fffix.tf'f :i-y^itm^^-thit^mt 
ixi-yh^yy'JT=J\^im\''>tzm-^<^n^mT 

[0117] 

[^bi] 




[0118] ±.m-it^ ( 1 ) i^z^-fx 0 t,z. immz 

l,zi5\,^Xyiii:^^tiifyi,ZtliZX'0. -COOHSS: 

[ 0 1 1 9 ] 'Srfc. m^i^mma. rnxmiza^^x 
mtih. Mry'mm>^zi^^:^yitLtzm%'m 

[0120] CC0*§^, V-^iS^^^-fk^^lflcO^^ 
mi. 1 000W±T-*l.;i:*W* L<, 20 0 0W 
±T'J)I>^ Oif ^ 1 0 0 OJMTO 

[0 12 1] mzmm'h(r>mm^mitthtzntci>. 



... (1) 

^^^=f-c^m=f-^im^mm^zm^-ti\.'.ti.^\ mt 

\i. ^gS¥6-2 0 2 34 3^tC«i, ^tLX-iity^ 

mmttchi-yv^yy'JT'JYmii-^-thi^^yti 

■y r u y^m<r>M^^^mi: . xmimmi>zmi^-th 
umi)^myf^^tix^''i. 

[0122] L*>t^r**4>, m'f'm<r)^Uiiif)'> # 

m^^n^xmmmmi-tizbij^x'^h. uz 
ifi->x. itj^^^&coib'i'tmmmi-^tziib, m-^s^ 

[0123] iO)^ 0 . ^m^^ZHK^X 2 8 

0 n mtUiC7)jSgc733e.^Jt(c J; 0 -i Tfy^^ttaSr^fiK 
thit-^^tLXM. 1. 2-^yh^yyi^7=JYX 

iVTt^-)vm.Wiy x/-mmmm^. i. 2— ^7hJf 
yyi^Ti^vxii^iii-iusm^') x^v ymmw-mm 
mxhh> 

[01241 ttz. 280 nml.:Jl±C0!«[*f)7tB3Jt(Cj; 

i^ymim^z^sk^^mKLtzM-^wm'^hiih.. 
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ZCOit^im^^^liZii. 2 8 0 n Tna±.<7)m^(r> 

mmmiizmtsath. tkJM(omti,zX'>x^^ 

jiyif^y ••/ 9 mmm<r>y X y -lU^mfH'^^ u r s 
[0125] y3iy-)vmm<r)^^t t e 

[0126] --H. --K'J r S KK^;K>; Ti? 'J /PK^tC 

X^;l^. n-rofcr/l/», i-rotr;l/S, n 

sec t e r t -T^f-yl^S, 

Ozy)i'r)Vaiilym. 2-T-^h^i^:r.^)Um. 2- 

^ hdfi^x^;l^. ^hdf>';<^;wa, 2-xhdfi^x 
3-^h^>'-l-7*nt;i^<7)r;l'n^i' 

[ 0 1 2 7 ] ^m.m:m-^-ft tmtitit 

tTti. o -- h D'<.yi^Vi/XXr>uS*''^(f^tLl>. 
[ 0 1 2 8 ] ^ 5 t^c«aacOlMffiS«0/::y)tcff3i^:3fe 
W^nt\.X\±. CF3SO3-. p-CHaPhS 
O3-, p-NOjPhSOs-I^S-^^T-^ytf •s^r- 

- i/^ry yi!x;z.r;w^i;'|rfflv>|) ^ i: **t'# 
!>, 

[0 129] >i<7)j;o^rft^til6tcJ:oT-<3i-y^8itt 
[0130] -^r, 2 8 0 n mm:<0^:^(!03KBg|t(cJ: 

v-mm:-^\^. nitmz-M.\.zmmhh\Amm.^z< 
ftf-js+tc^L, mmizi:*)>(:ty^m&m^-ti 



[0131] nm^zii^ 5fy3Sfeti^WL . Uifemz 

zoLfzmLmzi5\^x\i. m%f.zx 'o^'^ir^mnK 
mm:^>i<zmhi>um.it-^^^mLx Lto, z 

mitux'iimmKmmi-th t \^o^:fi-XMzii 
nx. ^%^<n^ :^ymmfimm-th . 
[0132] wtMmLm^m:i tr ^Bi-ri. z.t(r)X'^ 

iMJKT'#i>*^\ im'&i'c^mzi ^^m.Rm-hmiu 

[ 0 1 3 3 ] .ICO J; 3 v-;i^«#*-fl:^t)<?)M 
uijtV^^vW^^. a-y si-li'illi'^^y'^m^. 

[0134] mmtmrnrnt lt(±, ia^u^oj: 
[0135] mM-tnamiit'^^t Lxii. iem^^ 

Mi^mc-^, m^{C^^^^ixX'mh^j:\^ti<. 

T, iiarsya, 2ar5y«. iiiVs^Tiyffl 
imm'^o. i~3 0M%. i?^ L<(±o. 5-1 

5M%t'S)-&, 0. ia*%*MO^-&{2{i. ffii^ 

[ 0 1 3 6 ] =sr*j. mTMx-mit&mfmmii^m^ ^ 

y-^^-^^JS^T/U;* 'J ^/vitii^ttTKvfjg* 1^11$ ill. 
fz>if). -?•i^'o^c?S<»■rl>C:i:*^=5:v^j;^•^^y3c^ttS 

BflUcioic, -f jJ-y^Jttt«?i*RE2-^lEi:sa{i. 

1 0 0 ovxk(o^'j-?-'^Mmt-^^izif^ 
[01371 i^^mff)m3cr>mMizii\,^xii. ^mzx 
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[0138] ^~^M,^mm^t LTH, C F3 s 

p-CHsPhSOa", p-NOjPhSOa-^Sr 

#;6<jWi. i^'7x-;l/3-h'-'7A. 4,4' -i^yi- 

[0139] ^r.*^ AXj^^T^l-^SIflsi: LXli. 

KyY^ yhi^U-h^mmWi. o--hn/<yi'';Uh 
xu-h^i^«S#:. r'J-;^;:<./^7^yl^<!0p--^a'< 
yjji^jiXT'iu^mmt^i. p--hoKy'j)\^-9. 1 
0 - j^x hdf v-T >- h 5-b 2 h^iSSI 

[ 0 1 4 0 1 i/i, ^yL-dfyilK^^^fc LTti, ±aiL 
T*)"?. HUie'-KUV-tUXti, 7x/-;l^/d<7-y^' 

[0141] y X y-zummmi^co^mmt lt 

(±, t e r t -7 Ndf i^;<7;l/.tC-;Mf-;l^^t e r t 
-yhdf i^;5,;p,-if-;UXf-;l/»^i:'<0t e r t 

[0142] r i KK^*"!; 'j;uS!«ii 

xf-yl'S, n-7"nh-;US, i -Tnf/U«, n- 
7'f-;ua, sec -7'^;Ua, t e r t -yf-^WS. ^ 
yi^JUTfU^^i^m. 2-T-tb^vXf-/l/«. 2-;< 
|-df>>x^;l^. >h4f>^;<^;HI. 2-xh^rvXf- 

■^hU^f-zl'i^'J/l^. MJxf-yPi/'J/PS, hij7x 
[0 14 3] -f7H^yyi-'Ti^'h'i^^«s:i:L-C{i. t 

yv^ jy^yT'yY^-A-xiVis^ymmm.. ^yy 
yy7y¥x/\^7it=.)w\y^ \'mmi^. axx/ztifi 

[ 0 1 4 4 ] ^fe , ±a L7t J; 9 :5:^l:-^ft^irtfS3fett 



ttK^'*SJ£^^l;^S{i, 1 0 0 OtJLh^J'-K'J 

[0 14 5] -e^oi^^ii^s*^*^, 1, 2-^7h^y 

>-i^'rxFX;U;n-;l^^7xy-yUttSII^#f4s. 1 . 
2 — f 7 h # y y S/'T i^' H XyU* r.y l/g^H^ U X f - U- >' 

im^^fcm%mizx i ^ r^ym'm^ssijfiiimx'h 

[0146] ifwmw.A<r>mmi<zi5\^xi,i. w.mzx 
^^:^y^^'m-^m%-th. -ttphibmitMziu y^ 
yimm^^-thtK mmkt.z7^^zmm^rzi.iW'M 

(i. -COOXS, -S03XS$>.g.»r^{i-P0jX;.S 

[0147] n,±mi,z\u i^y^Mi^^i- . mitmz 
Mzmmhh^ ^mm uz<\ M^mtcm. i^th-u 
mmim.-tut-^^tLx\i. mmmv:i&:LLx 

<r)ttm. mmx\,tmm.mifmxth t v ^ d 
yij-XM,i;zi:-^x. n%m>^ :^ymmmmf 

[0148] metigRJESrSC: LTthWS Z t Wf^ 
[0149] J; 3 y)Vm-^-^\t-^^<r>^ 

wmtLx^t. a-yry-^iv^-ywm^k^. a-~\- 

uiDVif^ymn^W. a-7x-/u*/i'.i<ySgi«^ft> 
[0150] WMthmmMt LT(i, iiSU/^c^t 
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20 0 l-:SHiS 



[0151] msatmrntit'^t Lxii. ^m. 

iim.^'^o. i-3oa*%- ifit<{i:0. 5-1 

[ 0 1 5 2 ] >5rii> m^mmimii. 'ikiMx-^m^ 

^WtlS-^ LT V ^ ^ vl t t if ^ L t \ 
[0153] IJLhiJiBBt/iJ: ^ *f6BSO*Sl:J:fL 

im^^xhhtK ^ty'm.^i'tt^j:\^mnt. 
Hflcfcv^TJi. mmmmm<r)^:^y^mm<^mL 

mmy^'&imtt'h^f.zM. a^-ri.<xs ( 5 > 

m^j:^w.f^^-yt^mm:^t£\^. tfzm^zmvit l 
xf^'S.mm^tzi^\.z\t. mM.wnu^^^m. 

L^j:^^m,<nm.mm-f^'h^<.z\t. 

[0 154] tch. mm-t-20 23A3^\,Z\i. m 

m.'&.mmzmm^zjif)'^ # imt^ t i,zx 

•yJg^kLT, ^</)m.i&<^m7H^i:^l!bX\,^h. y-vmit 

tizbizx-yx. mAi^mmbm.^mm<^A<.izm 



[0 155] L*»L^*>'(i. i^L^^cio^JI**''^^, 
^?L«#l*ia5'\i6o#?g*<aaLII<'S:I.Ot-. ^7L« 

[0156] ztit,ziiix. *^B^<7):^^ct>^^•c{i, 

[0157] 7kc^^■rl.^si^^t^±. ¥iB^Rffi±i=7)<}g 
i:mLfzm(r)impiX'^^izm^X'^h. ^^miza 

[01 583 :^mff>mt}jmizm^^MmmM^ 

[0159] mm. mwtm'^mmim^j:t'i:i^L^ 
^hrzubcD^mmm^m^Lxi^x^K ^mmmn. n 
^izx'^^ yfy^i^itm^^!S.-fht^mco^mm-/}^^ 
m^j:i^cox'htii£mzm^^h.i'. mm^nut-^'Viscr) 
mm'^m^ amtx^s^m^tih . 
[0160] mmm<ommt ixn. ^#^»i< 

^ fMt-^. ^yymt^. j^a-yymt 

ymt-^-it^Wj: hX/i,zT 5 y«i - X J}- y B ( C . 
I. No. 45400), :x.iti^y.i ( C . 1 . N o . 
4 5 3 8 0) , xT/ 'yy {C. I . No. 454 1 
0) , '<y;<?/Un-X. XllXDi.^y (C. 1 . No. 
45430),2.3,7-h'Jh HoJf ->- 9 - 7 x 
x/udj-Hf y f y - 6 - :t y . D- = y 6 G ^ t C.) Jf- 1 
y^yfe^, f-Tl-xy (C. I. No. 52000), 
7XVA (C. I. No. 52005), TXVQ 

(C. I. No. 5 2 00 2) ^tVj^Ti^'yfe*, f 
n-yB (C. I. No. 45005) , tfo-yGY 

(C. I. No. 4 5 005) ^i:'Ofar:yfe^, 3 
-T-fe^/l/^^vUy, 3-T-t^/U-7->-'X^/U7 5 
y v'J y^fso^' V ij y-^m^^btmfhixh . 

[0161] j:(7)J: 9^r3tiiSS'l«oiil^fl^ti- JK^tc 

lt,j1^o. 00 1-1 oafi%, iff^L<(io. 0 

l-5fifi%t'ftS. 

[0 162] ^f^, Sl^ickO'fTi-yxmttSr^f 
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[0163] z<^xo^j:mmm<7)E-^wi'^it. mt^ 
[0164] :^^mm^^ti(r)W^ifmizh^^xm^^ 

wi. mvMBmk. tmmimo zt\,zi:-^x . 

±th. zmfi^m<7MmimmLx. !&mmM(o 
[ 0 1 6 6 ] =2rfc, i ^ ucmmm^ma. tvu ft 

izmuz^imm^ismmmcom'Mzm^^^ .r t 

^m^j:m,'&mMX'hh. 
[0167] mLtzmm.m.uzt^^ixhi-y v 

^^yi^r'JYimWbLXki, 1, 2-i-yY^yy 
i:fT~JYX)Vit-=~}VWI^y3.y-)\M'^. l. 2— f7 

h / y v-'r i^' K x/p^ciyua^-K u X f - yffiBi^ a 

mz1(^tL\^. :Ltit>if%^^1xX\^ht. ^14*^' 
J;<, *>o?S{i2:JgBE-rsc:t*''-C-^l.. Ittc. l. 2 
— ^ 7 h / y i^'T v'' H x;w*-;l/a^ 7x7 -/HSfli 
Ji, 7xy-;i'^Slc7)7xy-/Mt7)<S**^^'J*/wtr 
i^'-f 5 Ywm\ii^tm.\,z^mit-fhfzib. mm.^z<& 

[0 1 68] t/i, mtf^mimsSimzt^^tih 

[0169] 
Ut2] 



[0170] COJ; 0 5 FI^2g«sA< 

mmmffymx-mmtix^^ht. mm^mm^z 

mmizxmmxnm^<r>^i>zi5\,^x. *«i!S^ttffl 

10 17 1] ttz. ±^ttzXotcmmmfmiz>>y^ 
xi>i.. i-y h^yyi^'r^-'h'is^ftt-tf'j^/i-^v^ s 

•^*<o. 0 i=eji^-i=^)ut^^tihzti]mtiv\ 

RJEttao|iJ-&*iiO . 0 1 t;W*Mt'*).|. t , RjEtttc 
I.. ±iEm::ilS-fl>^i:-C\ RB?£iS5r 1 0 Orm 

[0172] *j%Bj<oii^ai«i7)S!Bt*atc«v^Tfflv > 

*>ns!S3tttffl^!i*i(±. mm.^ffim^^^Btxi^ 

-h^tixhx\<^L. m&mff)^^^:^^]^^ 

i,zmmLxmm.^tLx{,j:^\ 

[0173] m^'&mmiim^mmi^izmfs.thui. 

'^-hms.Lfz!mmmi. mm^zmthz 

b i,zx 'o^&mi^(^mmizm&itm^^m^mfS.i-hz t 

mza-f -f yi^bxi&m<r>»mizmmmmimi: 

ms&Lxi>^^\ mm^^mmk(r>m^mmA^^ 
^tht. m^mzmwMcnmit'&.mmi^ a-j-^y 
9'Lx. m^it&^^m^:m&-t^<r>-mmxht. 
[0 17 4] tfz. f'iinii^<nmtmm^^x 3<xmz 
hfzr,xm'^^im^-r^^'^<'Zi,i. mim^rim^iim. 

a-r-f y^L. ^mi)'^l^^<'ZhfZ'yXm^f&&^ 
[0 17 5] o-T-^ y^fumt LXli, T^ yt'yy 

[0176] :^wn(r>m-^m(r)mmijm^zii^^xii. 

[0177] m^ttmfmmti<^i!bmfSi^ixfzmmt 
Lxii. i*ia52?L^s*^'-f 7 h^yyi^T'j mm^^ 
t^ti m^iti&mixmm ^ixx^^^ ^7L«ieji(**< 
mf(i>ti^. zff^jioizi-yh^yyyr'jvtnmi^x' 
n^^n^mAmm -^tifz^Kn'^i^^rm^^hztiz 

mmzm^-thzkifiTti, 

[0 178] <IS (2) >mz. IS ( 1 ) izX-^X 

mti^iizm^^titz&m^fit.mM2i,znLx. mi 
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[ 0 1 7 9 ] n 1 ( b ) tcfcv^Tti, mm^-<^-yt)(m 

[0 180] m^izl^LXli. f£J--f L.tvx^'$:fflv^|, 

yi:m^^xmm6^^j:^-<f-y^n^txi:>j:\\ 

[01811$ (>Ui.. S7l£A-^'-y«Z<?:7c:W=5rt»W 
cryPf-Kch-f. E.<!K7tm-<^-yi:U%LXijX^\ H 
<!Kjm^j:^-<^-y^m^-thl,zli. Sjt3tSrWyXT'» 

[0182] *^B3<^II 1 J:lXm2c7)®«t:fcV^T 
tt, 2 8 0 n mm±«^&*«ll**5:BiStf S . 

ti. 300nmlii±f*>I.C:fc*W^L<. 3 50nm 

[0183] mz^ll'Si^<^i^^<r>J¥-^1f}flii>zm%-tl 

(±, wmmyt^t:m\<^i:itm^x'hh, 

'f 5 HtfOiSlRiO®)Rffl*M 5 0 nmiiLhtC^I) i>i^t)::i'- 
^<^rO. ZoLfz^Ui, $A>tCft3S*iO50 0n 

[0184] *f|Bfli0m3fc J:t^l|4<7)®«fc*iV^T 

I O00"X* + Mf * i 



[ 0 1 8 5 ] ( 2 ) x'm\'^hmyt±mi: ltw. 
wmvz\,tif.%imm. ^axmm. ^y^xT 

W£ii<r)tt:i)^t^t>WRLXm^h . 

[ 0 1 8 6 ] IS ( 2 ) fcfcv^T«i. mmmmimff) 

■my^'m^znLx. mM(^iM ( 3 ) x-kw,^ 
i^ycrtm-^mimm-thtzMz. -^:ty^mttSc^.)4> 
w, hh\^^t^(r)^:^y^m'm^m^it:m'rfm.^ 

ivfi 'ymmz^%%m'^i:m)i(n^m.zi -^x\m's^' 
'th, rivi]^mmtLX7mw)^^i^. « 

<oifemr;i'3df-9--f H■^fg-(t;*':^*-^M» '^hm<r>iif. 

[0187] <is ( 3 ) ><jctc, Ji^is^n^^c^ 5r 

^^tX, 01(c) (cS^-rJ:otc^S3»2:ffM-r^. II 

1(c) tcfcoTJi, mytmimm^t^j:^. 
[0 188] myt^iz^tfz^ :^y^t^^mii. 

yt^HS^RE^^^JSrTIS-fk^j^ ( 2 ) liZipt, 
[0189] 

[^b3] 

OO'm'"""* + ... + X- (2) 



[0 190] •<5ty3£m't4*fc^S'f7r>'i:c0^mKJt5 
[0191] ^«-f Jj-yfc fCIHv>f>m.#)Sjc^i: L 

(0192) m^xO^aTcSJi. BSSSS. wmi&. ffl 

miz^'^^ith. mz. ^mmmt zouz 

^S^ii. }gjlKto(t«.^S'f :ty«j8JS*<0. 0 0 1 
-1 OM, i?iL<«±0. 0 l-lMt^Si^E^-f 



[0193] zzx'm^htih^mi^'t^m(r)pw±. 

7aTX'hhZkmtL<. 6. 5lilT-C'$)?.C:fcA< 

j:'5»^Hr\ ^^mi>zi5\,^xm^^^ti^^ -^yxim 

mt LX\i. 7K*T'<0^ P K a 

m^l. 2OTT'S>l.iO*>'ilfS|{CfflV^^fL|,, ^c7)« 
:^JSS^-&*Uc*J§?S<0pH*<7#jfitC'SrSlcL 

[0 194] ^miS#*^?SOpH*<7$-j^;cl. 

-/Ht*Bc«> i^yy-i\^m^j:ii\,znLX{,^m^-4y 
ifWtLXLt^. ^ffM^. mtcf'^i'-yi'i^t.jx 
^j:<ts:h, mm. iiyxmmz7.\^yo-vm^zX'0 

m^m^m^ Ltz^^x-^t. mM(nmi $ ixx i ^t^^ > 
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[0 19 53 ^tL^z.. *l|BS{ctJ(,^TfflV^4)iXl.^S 

[0196] *%ajicfc(,^T{i, ±mn^m^uz 
I. 

[0197] mtii. mmitmm'i>izm\:/'^yi^'y 



m'Pizimi^t:m^^h, ^tnzx*). ^^^yns.m 

m±i,zimmmz^mwm.^*^^mz^-^'k^t^. 

[0198] liLhW i 3 1 LT , *|%Bfl«:^^(z J; 0*£ 

icti, OT<7)XS (4 ) , IS ( 5 ) <7)W.^ix;j\ if>l. 
[0 199] <XS(4) >'f3j-y$j«{Cj:0fl^lS$iX 

jt^ma54co^ms:i«]±^-*-?.^^i>6(', la 1 ( o ) 

[0200] ^ :t ^e-f ^yo^H^tSiC 

c^iJiiSTie'ib^ ( 3 ) iz^-t, 

[020 1] 

[^b4] 



Reductcuit. 



-COO M 



(3) 



[0202] ffli,^ A.fll.S7t;SiM#lclS^$n^rV^A\ 

J:ot, ®ma54$-^JS^b§-ti:l.c:t*<-e#l.. 
[0203] <IS ( 5 ) >mmm (c*f L^«tt5:(fil 
±$-t^l.Jti6lz, HI (e) t3^-rj;otc*l:fil»-:>^ 

m^m-thztt^x'^h. 
[ 0 2 0 4 ] ^Jit Lxii. 9m,mm-^j:< . Jtue^j 
m±iiz<\,mtfimijmi\'\ mm^zii. wixmx 
mtifzm-^u^mmitLx. mm:<-y^mm& 

[0205] y^mt Lxii. mm. m. 

[0206] ::«7)Mfl;g?^ •y^JStti. Blra£^^lSlS7j< 

TA, uy:^"iS, i7xyi?. ^'j'yymMt 

m'^vauMm^mii^-ittixxii'o . zix(,co^<ii^m 

[ 0 2 0 7 ] ^fc, miii^t LT#7LM*S:fflv^>t^i•^ 



[0208] <Ig ( 6 ) >fS'liniM<nmil^ . ^?S8S 
10 2 0 9] mifi^^Z^lim^ UT t , SlLl^JSi 

[0210] ytrnt^mi. ±x^uzx o ^-&?s^Bi 
[02 11] -tmmizii. Ji^nj:oT-^yx-h/u 

[02 12] lSlS7-f LT(i. i^'J;!?, T/US-^ 



(as) )0 1 
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[ 0 2 1 3 ] ^rfc. :^mcr>mkmizi5^^x. #«a5 

10 2 14] tfz. *%HSlcff l>1S^gf«oi?3t^ratc 

m^d:b'<7)^mzX'oxmi:ti. :Lixi,zx-ox. -tmm 
LTt.j:v\ z<^i^i,z{i. mvMcDjBmzm^^fzmi 

[ 0 2 1 5 ] -&?5«|jico®-fl:ol^{c^«!$rJDJE 

UTjisi-ri.t, mmm^ii'Mi^m^^tixm!&^ 
tLtz^m^-:>^ixx . m'mtmm±f)^^mti. tcr> 

[02163 *^Bji7):^ft(c; J: ofiit^nsa^gp^^tc 

[0217] ■r>5:*)*>. H 2 tc^-f J; o l,z^lin<Ofm 
#c2 1 <7)^iB^3ttii*iSi5tc:gi5^)-WC®«aJ2 3*«*m 

^^2 4iifLXmfi<.^h.Xti: 2>«-^a5«t-j> T . 16 
^2 lco^S{c*J(tl.mfi[^ffi«aO£^*m-&!|?!l2 

*)^. *6iS«:2 1 tmm2 3b<n^i.z:^^^tmit 
^2 4io««, ii6Jifi!2 1 kmmm2 3t<Dm^Miz 

[02181 m^mcmM^\^±. 3 y 

mhmmt^va2 4(r)^^&i]K miW2 1 t^mas 
2 3 1 (ommHz^ti^mt^^-k^Affidisa 

[0219] ZCO^. W<S<t^2 4(i, *^BHIC*> 

mi:ttih(ox'S)ht. mtt^^ij^mmizxh^itf:^ 
irr. miii^<r)ttmmmmi:^m>'\^x'mt l 



[0220] mm. :^wni^mm.&mzm^^^*% 
^wi. ttm-izmit-f^m^tix^^iJ^^^i'mfa 

^7xy-;l/fflBi. \zX'7U^ = H- N VT'Jy ( B 

f-;i-;^;i'4^ t' ioRlfttt^ 'J -7 - S: ffl V ^ I, t # 

;U^axf-l/> (PTFE) i^^TU-^-^'^yy v^o 
7t>- .( BC B ) ^11^. ffiJit^titffMK^^^flg 

^t:^i:-'<73/;=<-S''SrSWc< v%;ti6{c. m^^i> Site 

[0221 ] *^BB«o:frffii:J: ^W^^fihn-^mti: 
fflV^-C. #ffliiSt8a«S:f^-f-|.Ci:**T'#S. 114 

[0222] ia4{:ti, ^JiiI^S<S«Oi^jt(Cffl<'^':>n 

^?L«<7)*e^#4 icoaa. tfcJii*lSP*>Si<^ti-?-i^S 

comm. t JtJirtSP* I) v^Ji-e c7)S:trlc t"r y N-rJ' - y i: 
'5^l)3S[«a54 2*«}g«$i^■rv^S. «^l!jbc?)J:p 
tc. \i:7J^i'-yt^iW<^-ytt^^-<r>i^-hi,zm 

[02 23] t'TA-^-y^J^figL^IS-^asWdtCn^? 

[0 2 24 3 h■•ro^gffi^{i^^'^■t•:3- ^13) 
J: V C t fit^filiS i: -r ^ i 0 4f i L 

[ 0 2 2 5 ] >! 3 LX^^^Mzm%'^9-ymi'n^^ 
[ 0 2 2 6 3 h(yb-tm.m'<9-y 

'^\i7f'<9-yim^Ltzwi).(r>n-^m^i'mL. -e- 

l>. hh^^\i. llW^^-y^^^Tf^^-yiB^Ltz 
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[0227] mm:mm^::mi^m'^m<7)mii. 

m-ti>=y-h 2rff A LT t J: ^ \ 

[ 0 2 2 8 ] $ fctCJEJtf^s X;K=ifi/ffllli^^'J ^ 5 

ill. J/ 'j7:?^i:'iO«fe«^^«LT t t^>'?>^J:<'\ 

nxLtoh^tii^hi. 

[0229] iS^A'^'->^^?L^7 ^ 

bm^^U.i1&Tm^'tiZi:lzj:r>X. IBtSISfclNE 

itcO«-&a51^ ^^^CcSili- 1. CI i A^T't I. . $ *>'{C . 

[ 0 2 3 0 ] aLh, ISI^N-^->*ijefi£^ix?tS^liBtt 
tcot1i^:V^. ifi^^N-^'-yfc t'TtA^Jg^^ir 

[ 0 2 3 1 ] c: p Lfzm^un<m\m^. 05tcs^ 

(7yimw5 i^i,zm<r>m^j:^mmu5 2^m^t^z 

ittiZtti^X'^^. 

[0232] Z<^k # . V- h<*<0^?L«<0«Si^*tC 
SiR3t)t<^PSi5=5r fclc J: t ^ !83fc3tO^?L«i^<ti' 

^VN-^'-y fc h'T t ^ W-r i: ti<X 



S*WtieiSA°:5'->- 1 t'Tt $r |bI tXW.X'i^mtl Z 

^->im^<^mmiz^i/tttiii. mrnsmmL^i^ 

mtizkhx'%^. 

[0233] amm tr^x a tc . *%HHto^rjttc iii 

m^^ti^mmti>ztt^x'^h. nhixhm-^^^ 
a. mmm'^^m&b\>^-^rzmthmix.x^^ 

[0234]^*}. «-^iaw*^JB$ix;t#«iMg«« 

3 2. 3 3cO®^ffil2ti. taif*:«^i-Sr#^^:V^?§««: 
*>ii>=5:S13 5*<Jg^$nT»/^S::t*<*P*tO. CK?) 

iioiz. 3 2.33 i7)gaffitcti^e^fls^ 

m^msimzW)Tf>h, 

[0235] mm^(7)mm^i,zmfii.^iximmi^f&-^^^ 

Xli, #JitOTOtt$:#JlL. 2 0/xmJ,:J.T, miZlO 

4'lcm$)h,3tS«**^^^:SJlcO/i:$c7) 1-5 0%, 
§^>Wi5~20%(c^^§ixl.Ci:A'm^iS, 

[0236] ^m»*^4>=&r.5.13 5«i, HlTfei^ ( 1 ) 

JiSgBS-jgBitL/if^, w&ibn^imzmntx, mm» 
13 5 s-j^fife LT t J: V \ m^Mecmm^iz g 

[0237] r COJ: 9 ^rffl)*0^1ieiBll^$r^*/^<6 

b mmmb ^mmm^'i^xti: o . 

[0238] i^micommi-. ym/£ b 

tlf'SroTt J:v^**, ^ y^'Jx ••/ hm^jtb'X-m'CiilX 

zm.. mmmmtriiA.m-y^LXhKz 
[0239] tmtk. mm<D±mm^-*ry^ hy^'hm 
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C 0 2 4 0 1 $>!. #?LWf*:7 -f ^PAcD^^-HtCl^M 

[0242] t*>'^>^. ^ 0 Lfzmmm^h^^iJsm^ 

fzib. fmim< k t>+^i-^a**^W1#t'# I. . II 3 1 

[0243] ipm\izmm^m<nmr)mi. 

-h^, 2tJ:tfo¥ai*^7r<7)rafc#AtTSJl-fl>:: 

[0244]$ t>(c{i, *?|B3<7):^r^tc J; OSiSjiiJt 
fli-fSCfctt'^S, ffl^^^>iil.i»S»«i(i. Miff, 

[0245] OT. |IMff>llc«^v>T3ls^Bfl$:ft«sWtc 
[0246] 1 ) Wm^m'^<r)WS^>^'9-y 



/naai (-^7^=3fyy->'rxh-■t**: 33iSmo 1 

% ) Sr 7 -b N y icjf ^ L t , 1 w t ^cOigScOiSjtttil 

B!t!t%iS?K^ ililS L/C. ; ^Tfflir^Tt 7 X y-mf^m 

2 500fJ)l). tl'^il/LiM^, |i)jj6f)SlBi 
i/- h±{c)l^ 0 . I Mmt^j:hXoX\fyn-hlX 

[0247] CcOi^-F(I>rtLT. CANON PLA 
50lS:fflV^T. y-^y^lOum. :^^-X3 0um 
<Dv;^^'5-:frLT3t*5 0 0mJ/cm2 (jg^ft4 36 
nm) c^^nX-m^L. yf y*/W'-KyS?*>^>=5:l>St 

[0248] >'N-^'-y^tg*-'Jg^$ili^w>— l> 2: . 0 . 
5MtC|^L/cl8Sl^*^t5mi n?S?af§. ^gyjt 

tc J: •& a?* 3 niMj o ji L !t . ffl V ^im^mm<r) P 
H(44. ira^oTt. h2r, 7i<i^'(t*':75g 

•fbun7Ao. oiuymmzsomi numk, 

a O(ocui}>t:>^^hmmsii^mfs.^tixi^fz. 

[ 0 2 4 9 ] laefc:, :^mim"^ti>iifcm^3mzis 

ifmmucommij^^mmitzt/t^mmm'wM^^^t. 
zco^Mii. fg*i 8 oi^izxmBUzmm^^m^ 

[ 0 2 5 0 ] ^fc, ^t^mmmri^htitz^-^^mnrnm 

^mLi'^^ji-ofzt^b. mnMtimw.t(r)ffm^zi,± 

^ yTy*;u-tryS5{c:**-fl>;*vU'-KyK*^'fftt UT 

h^timmixfz. 

[0251 ] dcOfi-^aWcfcl-^T, ^f*:i:Smg|5<^ 

ifffiUWKogtsiiT'fi, imM yr y*;p.-KyS!(±l^ 

[ 0 2 5 2 ] CiOJ; 3 ic LT#Jta^gB« Vmn.''<9- 
ymx-h) 2:. ;?^>lz*l;M46-5#?SPS-50 3 
C3 0mi nvSaiL-C. ««|[?t=fl^-:>#S:Jfe-f CItll 
ct0^e^S>'^•:?-y2:J^lSL./i. 

[0253] ^«g5i:i^«st£7)^#tt(7)|FWi, m 

tmx'hh. ^msLX'ii. y>-j # ASiosfflT'o f- 

MSi^ixX^^i,. ±^t m.(r>^^X-% hixfz B Tiagl 

i^-h-cumi}^t>^j:&m^mizii\,^x. BTiatui^ 

-hSrll^L, CugPlCOl^iTQO" 5 0nm/ 

mi n<7)^n-TX'<0if-Jl'^mim^Lfz. -?-<^)IS*. 

1. 9kN/mfc^o. m^&toMLx. mm^t^ 
^Wi:<^!smLiimx'S>h::ti}'mm^tLfz. 

(^iumzx mmwzm^miza^^xii. ^mm^ft 
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[0254] ( mmm 2 > ^TL««toieMi*'v<^ie^^ 

[0 2 5 5} (^SSI?I|3) *m^-5^JiLa 
^^2t1t^.iX!tWN'^'->?^fi!4>'-H2r. limfl? 
^->^^PS-5 0 3{C3 0ini n?§«L. S^ISfc 

( 0 2 5 6 ] 07 (c, ^iiMTOf 



[0 2 58] (iisfi0«4) i5asru>hiMi«« 

iSUc, fzfiX.. -•K'Jxf-^yi[«0^^^ft{i;$«j27J, -"K 

$ K7x-;M:J'>') t<0S^Jt(4MJ:bT7 : 1 U 

[0259] 
[€5] 




[02 60] ::<7)?M*>(i>, df^XhStCiOi^-hS: 

m^x 1 5 o"CK#iau, z<7)m.x'iii^mmL 

fz.mz. 3 0^^*^ltT2 5 0*CtC#vSLT, ^cOjSJS 
T- 1 mm\i» Uz. 3 0^*>ttT 3 5 0'C{C# 
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